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ABSTRACT 
The Prion protein (PrP) roots from a collection of diseases identified as 
transmissible spongiform encephalopathies (TSEs), which are caused by conversion of 
PrP from its normal cellular form (PrPC) to a misfolded, oligomeric isoform (PrPSc). Prion 
diseases are considered fatal and until now no known treatment has been reported. Prion 
diseases in humans are grouped based on whether they are sporadic, inherited, or acquired. 
In the case of inherited prion disease, which is also known as familial prion disease, 
abnormal prion proteins are produced through a genetic mutation. So far, about 40 point 
mutations have been discovered. The globular domain (aa125 to 228) of PrP plays a 
critical role in its folding and stability and many of pathogenic mutations are located on 
this part. V203G, Q212H and N173K are three PRNP mutations, which were reported 
recently, but it remained questionable whether the mutations were causal of the disease. 
In this research, we preformed Molecular Dynamic Simulation and structural analysis on 
the three previously mentioned unknown-disease-related mutations (V203G, Q212H and 
N173K) and prion disease related mutations V203I and Q212P as positive control for 
V203G and Q212H respectively and neutral polymorphism N171S as a negative control 
for N173K. We investigated to see how similar the unknown-disease-related mutations act 
compared to their controls, to verify whether the mutations were causal of the disease. 50 
ns of molecular dynamic simulations were performed for all mutations and wild type, 
using GROMACS 4.6.3 software and GROMS96 force field. Changes in RMSD, RMSF, 
salt bridges, secondary structure and Solvent accessible surface area were explored by 
analyzing the trajectories. The results revealed similar dynamic behavior between Q212H, 
V203G, N173K and other prion pathogenic mutations; all three under study mutations 
showed   a  decrease   in   the  protein’s   overall   stability,   an   increase   in  HB  and  HC   region  
flexibility, a major loss in salt bridges in the HA and HB region, changes in the 
electrostatic surface of PrP and made the protein more exposed to solvent, which are all 
common dynamic behaviors among pathogenic mutations.  
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ABSTRAK 
Protein prion (PrP) berasal daripada rangkaian penyakit yang dikenal pasti 
sebagai ensefalopati spongiform berjangkit (TSEs) akibat penukaran PrP daripada 
bentuk selular normal (PrPC) kepada salah lipat, isoform oligomerik (PrPsc).  Penyakit 
prion membawa kepada maut dan tiada rawatan yang diketahui dilaporkan setakat ini.  
Penyakit prion pada manusia dikelaskan kepada sporadik, terwaris, atau terperoleh.  
Dalam kes terwaris atau keturunan, protein prion tidak normal dihasilkan melalui 
mutasi genetik.  Sehingga kini, sebanyak 40 mutasi telah ditemui.  Domain globular 
PrP (aa125 hingga 228) berperanan penting dalam proses pelipatan dan kestabilannya 
di mana mutasi patogenik banyak tertumpu di bahagian ini.  Tiga mutasi PRNP yang 
baru dilaporkan iaitu V203G, Q212H dan N173K masih tidak diketahui perkaitannya 
sebagai punca kepada penyakit. Dalam kajian ini, analisis struktur secara simulasi 
dinamik molekul (MD) telah dijalankan ke atas 3 mutasi yang tidak diketahui 
perkaitannya dengan penyakit (V203G, Q212H dan N173K), mutasi terkait penyakit 
prion V203I dan Q212P, masing-masing sebagai kawalan positif bagi V203G dan 
Q212H serta polimorfisme neutral N171S sebagai kawalan negatif bagi N173K.  
Mutasi V203G, Q212H dan N173K diselidiki sejauh mana persamaannya berbanding 
dengan kawalan, bagi mengesahkan sama ada mutasi tersebut menjadi punca kepada 
penyakit.  Kesemua mutan dan jenis liar disimulasi MD selama 50 nanosaat 
menggunakan medan daya GROMOS96 pada perisian GROMACS versi 4.6.3.  
Perubahan pada nilai RMSD, RMSF, titian garam, struktur sekunder dan bahagian 
permukaan terakses pelarut disiasat berdasarkan analisis trajektori. Hasil kajian 
mendapati perlakuan dinamik adalah hampir sama di antara Q212H, V203G, N173K 
dan mutasi patogenik prion yang lain. Kesemua 3 mutasi yang dikaji menunjukkan 
penurunan kestabilan protein secara menyeluruh, peningkatan kelenturan pada 
kawasan HB dan HC, kehilangan sejumlah besar jambatan garam di kawasan HB dan 
HC, perubahan pada permukaan elektrostatik PrP yang mendedahkan lagi protein 
kepada pelarut; di mana kesemua ini merupakan ciri perlakuan dinamik bagi mutasi 
patogenik 
